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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image formation equipments, such as a copying machine and a 

laser beam printer, especially the technique of location gap amendment of an image. 

[0002] 

[Description of the Prior Art] For example, it sets to the full colour copying machine of a tandem die. Install 
successively cyanogen (C), a Magenta (M), yellow (Y), and the photo conductor drums prepared for every 
reappearance color of black (K) along the conveyance side of an imprint belt, and a toner image is formed in the 
peripheral surface of each photo conductor drum by the corresponding imaging unit. A multi-colored picture 
image is formed by making this pile up mutually one by one on the record sheet conveyed with an imprint belt, 
and imprinting it. 

[0003] The above-mentioned imaging unit carries out the exposure scan of the front face of each photo 
conductor drum by the laser beam, and forms an electrostatic latent image, it is constituted so that this may be 
developed with the toner of the corresponding color, and these the imaging actuation of a series of takes a 
synchronization, and is performed so that the toner image of each color may lay on top of the same location of 
the record sheet conveyed and may be imprinted. However, if an electrostatic latent image is not written in the 
right location of each photo conductor drum, when the toner image which developed this is imprinted to a 
record sheet, the so-called color gap will arise, and the quality of the reproduced color picture will deteriorate 
remarkably. 

[0004] Such a color gap originates in the write-in location to photo conductor drum lifting by the laser beam 
changing for every imaging unit with the ununiformity of the refraction property of the scan lens of the optical 
system in each imaging unit, the insufficiency [ a clinch mirror ] of include-angle adjustment, variation rates by 
expansion of each positioning member according to a temperature change further, etc. In order to prevent the 
color gap concerned, conventionally, the toner image of a resist mark was formed in each photo conductor 
drum, this was imprinted on the direct imprint belt, the photoelectrical sensor etc. detected the resist mark of 
each color concerned, and that relative amount of location gaps was calculated, and it has amended so that the 
image write-in location to each photo conductor drum by the laser beam of each color may become proper 
based on this calculated amount of location gaps. 
[0005] 

[Problem(s) to be Solved by the Invention] However, even if it performed amendment (only henceforth "location 
gap amendment") of the write-in location of a laser beam based on the amount of location gaps of the resist 
mark formed on the imprint belt like before, there was a case where a color gap was not necessarily canceled 
completely. 

[0006] That is, a photo conductor drum, the cleaning blade for removing the residual toner on an imprint belt, 
etc. contact an imprint belt front face, the fixed transit load is imposed, these transit loads may be changed or 
unexpected extraneous vibration may spread to an imprint belt through a drive system. In this case, if fixed 
elasticity is in an imprint belt at all even if it raises the precision of speed control in the drive system of an 
imprint belt how much, a possibility that sudden fluctuation may arise is in the travel speed of the imprint side 
of an imprint belt by propagation of fluctuation and the vibration from the unexpected outside of the above- 
mentioned transit load. If this velocity turbulence arises by chance in the case of the amount detection of 
location gaps by the resist mark, detection of the exact amount of location gaps will already become impossible 
and the write-in location of an image will be amended based on this mistaken amount of location gaps, it will 
result in causing a color gap on the contrary. 

[0007] Once detection of such a resist mark may not necessarily be performed for every image formation and 
incorrect detection of the above amounts of location gaps is made, the evil according [ that image formation of 
many sheets is performed after that based on the mistaken amount of location gaps and ] to the incorrect 
detection concerned will increase increasingly. This invention is made in view of the above technical problems, 
detects correctly the amount of location gaps of the image write-in location by the image write-in means, 
without being influenced by fluctuation of the travel speed of a resist mark imprint side, and aims at offering the 
image formation equipment which can form a high quality playback image. 
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[0008] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is image 
formation equipment which imprints the image formed in image support to imprint material, and forms an image 
with an image write-in means. The control means which said write-in means is controlled [ control means ] and 
makes a resist mark form in an imprint belt or imprint drum lifting, A resist mark detection means to detect said 
formed resist mark, A velocity turbulence detection means to detect the amount of fluctuation of the travel 
speed of the resist mark imprint side of said imprint belt or an imprint drum, Said resist mark detection means 
and an amount acquisition means of location gaps to acquire the true amount of location gaps of a resist mark 
based on each detection result of said velocity turbulence detection means, It is characterized by having an 
image write-in location amendment means to amend the write-in location of said image write-in means based 
on said amount of location gaps of the acquired truth. 

[0009] moreover, an amount calculation means of temporary location gaps to by.which, as for this invention, 
said amount acquisition means of location gaps computes the temporary amount of a resist mark of location 
gaps based on the detection result of said resist mark-detection means and the above — it is characterized by 
to have an amount amendment means of location gaps the rate strange mechanical moment obtained by said 
velocity-turbulence detection means amends the temporary amount of location gaps, and calculate the true 
amount of location gaps. 

[0010] Moreover, an amount calculation means of temporary location gaps by which, as for this invention, said 
amount acquisition means of location gaps computes the temporary amount of location gaps of a resist mark 
based on the detection result of said resist mark detection means, It has a judgment means to judge whether 
the rate strange mechanical moment detected by said velocity turbulence detection means is less than a 
predetermined allowed value. When it judges that the above-mentioned rate strange mechanical moment is less 
than a predetermined allowed value with said judgment means, it is characterized by adopting the amount of 
temporary location gaps computed based on the detection value of the resist mark concerned as a true amount 
of location gaps. 

[001 1] Furthermore, it carries out computing the amount of the travel speed of a resist mark imprint side of 
fluctuation by this invention making the mark for velocity-turbulence detection which has two or more parallel 
lines with which said control means controls said image write-in means, and intersects perpendicularly with the 
transit direction of the imprint side concerned in parallel to the above-mentioned resist mark form, and said 
velocity-turbulence detection means detecting the pitch between each parallel lines of said mark for velocity- 
turbulence detection as the description. 

[0012] Moreover, this invention is the location gap amendment approach of the image in the image formation 
equipment which imprints the image formed in image support to imprint material, and controls said image write- 
in means by the image write-in means. The resist mark formation step which forms a resist mark in an imprint 
belt or imprint drum lifting, The resist mark detection step which detects said formed resist mark, The velocity 
turbulence detection step which detects the amount of fluctuation of the travel speed of the resist mark 
imprint side of said imprint belt or an imprint drum, The amount acquisition step of location gaps which acquires 
the true amount of location gaps of a resist mark based on each detection result of said resist mark detection 
means and said velocity turbulence detection means, It is characterized by having the image write-in location 
amendment step which amends the write-in location of said image write-in means based on said amount of 
location gaps of the acquired truth. 
[0013] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the image formation equipment concerning 
this invention is explained about a tandem-die color digital copier (only henceforth a "copying machine"). 
[Configuration of the whole copying machine] Drawing 1 is drawing showing the configuration of the whole 
copying machine 1 . As shown in this drawing, the copying machine 1 consists of the image reader section 1 0 
which reads a manuscript image, and the printer section 20 which prints the read image on record sheet S, and 
is reproduced. 

[0014] The image reader section 10 is a well-known thing which is made to move a scanner and reads the 
image of the manuscript laid in the manuscript glass plate (un-i I lu strati ng). A manuscript image The color is 
separated into three colors of red (R), green (G), and blue (B), it is changed into an electrical signal by non- 
illustrated CCD series (henceforth a "CCD sensor"), and, thereby, the image data of R, G, and B of a 
manuscript is obtained. 

[0015] The image data for every color component obtained in this image reader section 10 Various kinds of 
data processing is received in a control section 30. Further Cyanogen (C), a Magenta (M) t It is changed into the 
image data of yellow (Y) and each reappearance color of black (K) (hereafter, cyanogen, a Magenta, yellow, and 
each reappearance color of black are only expressed as C, M, Y, and K, and this C, M, Y, and K are added to the 
number of the component relevant to each reappearance color as a subscript). 

[001 6] After image data is stored in the image memory 33 (refer to drawing 5 ) in a control section 30 for every 
reappearance color and receives the required image amendment for location gap amendment, it is read for 
every scan line synchronizing with supply of record sheet S, and serves as a driving signal of a laser diode. The 
record sheet conveyance section 100 in which the printer section 20 forms a color picture in with an 
electrophotography method, and it comes to lay the imprint belt 103, The imprint belt 103 is countered and it is 
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the conveyance direction downstream (henceforth) from the record sheet conveyance direction upstream (it is 
only henceforth called the "upstream"). The image process sections 40C-40K of each color of C, M, Y, and K 
which met only calling it the "downstream" and have been arranged at intervals of predetermined, It consists of 
the feed section 60 arranged at the upstream of the exposure scan sections 50C-50K prepared in the each 
image process section 40C-40K upper part, and the record sheet conveyance section 1 00, and the well-known 
fixing section 70 arranged at the downstream. 

[0017] The exposure scan sections 50C-50K are equipped with the laser diode which emits a laser beam in 
response to the driving signal outputted to that interior from the above-mentioned control section 30, a polygon 
mirror, a scan lens for deflecting this laser beam and making a main scanning direction carry out the exposure 
scan of the front face of the photo conductor drums 41C-41K, etc. The image process sections 40C-40K 
consist of the photo conductor drums 41C-41K, the electrification chargers 42C-42K arranged on the 
perimeter, development counters 43C-43K, cleaners 44C-44K, imprint rollers 45C-45K, etc. 
[0018] The feed section 60 consists of the sheet paper cassette 61 for containing record sheet S, a feed roller 
62 for letting out this record sheet S from a sheet paper cassette 61, and a resist roller 63 for taking the timing 
which it lets out to the imprint belt 1 03. If a record sheet S tip reaches the resist roller 63, this is detected by 
the sheet detection sensor SE 1, and receiving this detecting signal and taking timing, a control section 30 will 
emit a feed start signal to the mechanical component (un-illustrating) of the resist roller 63, will make it start 
feeding with the resist roller 63, and will send record sheet S in the imprint belt 103 direction. 
[0019] Before each photo conductor drums 41C-41K receive exposure by the laser beam from the exposure 
scan sections 50C-50K, respectively, a surface residual toner is removed by Cleaners 44C-44K. If exposure by 
the above-mentioned laser beam is received in the condition of it being uniformly charged with the 
electrification chargers 42C-42K, and having been charged uniformly in this way after electricity is furthermore 
irradiated and discharged by the eraser lamp (un-illustrating), an electrostatic latent image will be formed in the 
front face of the photo conductor drums 41C-41K. 

[0020] Each electrostatic latent image is developed by the development counters 43C-43K of each color, 
respectively, and the toner image of C, M, Y, and K is formed in photo conductor drum 41 C - 41 K front face. 
The sequential imprint of these toner images is carried out by the electrostatic force of the imprint rollers 45C- 
45K arranged in each imprint location on record sheet S conveyed. Under the present circumstances, from the 
upstream, towards the downstream, imaging actuation of each color shifts timing and is performed so that the 
same location of record sheet S where that toner image is conveyed may pile up and imprint. 
[0021] Record sheet S by which the multiplex imprint of the toner image of each color was carried out is 
further conveyed to the fixing section 70, is pressurized by high temperature here, and the toner particle of a 
record sheet S front face carries out melting adhesion, and is fixed to a sheet front face, and it is discharged on 
a paper output tray 71 after that. In addition, the control panel 80 equipped with the input key into which a user 
inputs various copy modes, such as copy number of sheets and a scale factor, the start key for directing a copy 
start, etc. is formed in the location which image reader section 10 front face tends to operate. 
[0022] Drawing 2 is the perspective view showing the configuration of the above-mentioned record sheet 
conveyance section 100. As shown in this drawing, the record sheet conveyance section 100 is equipped with 
the imprint belt 103, the roller (a driving roller 101 and support roller 102) of a pair with which this belt is laid, 
and the motor 110 which drives a driving roller 101. Moreover, the photoelectrical sensors 91 and 92 are 
arranged in the main scanning direction (the conveyance direction and direction which intersects 
perpendicularly) above the right-hand side side edge section by the side of the lowest style of the imprint belt 
103. By the system of this operation etc., the imprint belt 103 is using the opaque thing, therefore the 
photoelectrical sensor of the reflective mold with which each photoelectrical sensors 91 and 92 contained light 
emitting devices, such as light emitting diode, and photo detectors, such as a photodiode, is used. It is reflected 
in the detection field of imprint belt 103 front face, light is received by each photo detector, and the detection 
light by which outgoing radiation was carried out from the light emitting device of each photoelectrical sensors 
91 and 92 detects the mark 120 for register doubling and the mark 130 for velocity turbulence detection which 
were formed on the imprint belt 103 by this. 

[0023] In addition, when the imprint belt 103 is transparent, the photoelectrical sensor of a transparency mold is 
used and opposite arrangement of a light emitting device and the photo detector is carried out on both sides of 
the imprint belt 103. Drawing 3 is drawing showing the configurations of the above-mentioned mark 120 for 
register doubling formed on the imprint belt 103, and the mark 130 for velocity turbulence detection. The mark 
120 for register doubling and the mark 130 for velocity turbulence detection consist of the resist marks 120K- 
120C and the parallel lines patterns 130K-130C which are formed for every reappearance color, respectively, 
for every corresponding color, are parallel to the direction of vertical scanning, and are formed in order of K, Y, 
M, and C. In addition, in drawing 3 , only the thing corresponding to the reappearance color of K and Y is 
illustrated among these marks for convenience. 

[0024] The data for printing for forming the mark 120 for register doubling and the mark 130 for velocity 
turbulence detection are beforehand stored in ROM37 (refer to drawing 4 ) in a control section 30, in case 
these detect the amount of location gaps, they are read from ROM37, and based on this data for printing, each 
mark is formed on the imprint belt 103 of the exposure scan sections 50C-50K and the image process sections 
40C-40K. Under the present circumstances, when the mark of each color of the mark 1 20 for register doubling 
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and the mark 130 for velocity turbulence detection does not have a color gap of the image of each color, the 
timing of the image writing by the exposure scan sections 50C-50K is controlled to be formed in the condition 
of having set spacing D, respectively in the transit direction (the direction of vertical scanning) of the arrow 
head A of the imprint belt 103, and having aligned in one train. 

[0025] Resist mark 120K have the 1st bay 1201K prolonged in a main scanning direction, the 3rd bay 1203K and 
the 2nd bay 1202K which makes the include angle of 45 degrees and is formed to each bay, and the 4th bay 
1204K. It is the same about other resist marks 120Y-120C. moreover — while parallel lines pattern 130K are 
arranged and constituted by the pitch [ K / two or more / parallel to a main scanning direction / parallel lines 
1301] p, and the formation width of face in the direction of vertical scanning is formed so that it may become 
almost the same as the above-mentioned resist mark 120K — a pitch p — the 1st of resist mark 120K — bay 
1201K and the 3rd — it is set up sufficiently smaller than spacing of bay 1203K. It is the same about other 
marks 130Y-130C for velocity turbulence detection. 

[0026] The photoelectrical sensor 92 detects the resist marks 120K-120C, and carries out temporary 
calculation of the amount of location gaps of the resist marks 120Y-120C of other three colors to resist mark 
120K of K in a control section 30 based on this detecting signal (this amount of location gaps by which 
temporary calculation was carried out is called below "amount of temporary location gaps".). Moreover, the 
photoelectrical sensor 91 detects the parallel lines patterns 130K-130C. When the existence of the velocity 
turbulence in the imprint side of the imprint belt 103 is judged based on the detecting signal of the 
photoelectrical sensor 91 and velocity turbulence occurs, it amends the above-mentioned amount of temporary 
location gaps with the rate strange mechanical moment concerned, and a control section 30 calculates the true 
amount of location gaps, performs amendment of an image write-in location based on this true amount of 
location gaps, and cancels a color gap. It mentions later in detail. 

[0027] In addition, the photoelectrical sensor 91 and the wavy line 91 1,921 in 92 show detection side opening 
(aperture) in each sensor, and wavy lines 91 L and 92L show the center line (sensing line) of the part detected 
by the photoelectrical sensors 91 and 92 with migration of the imprint belt 103. 

[Configuration of a control section 30] Drawing 4 is the block diagram showing the configuration of the control 
section 30 installed in the copying machine 1. 

[0028] As shown in this drawing, a control section 30 mainly consists of the image-processing section 32, an 
image memory 33, the location gap amendment section 34, a laser diode mechanical component 35, and RAM36, 
ROM37 and EEPROM38. [ CPU31, and ] After the image-processing section 32 generates the image data which 
changes the electrical signal of R, G, and B which scanned the manuscript and were obtained, respectively, and 
consists of a multiple-value digital signal and amends a shading compensation, edge enhancement processing, 
etc. further, it generates the image data of the reappearance color of C, M, Y, and K, and outputs it to an image 
memory 33. 

[0029] An image memory 33 stores the above-mentioned image data for every reappearance color. The location 
gap amendment section 34 changes the storing location for every pixel of image data according to the 
directions from CPU31. The laser diode mechanical component 35 drives the laser diode in each exposure scan 
section 50K-50C based on the image data by which amendment was carried out [ above-mentioned ]. 
[0030] RAM 3 6 stores temporarily copy modes set up from the amount of temporary location gaps, or various 
kinds of control variables and control panels 80 which were computed, such as copy number of sheets and a 
scale factor. The data for printing of the mark 120 for register doubling of each color besides whose ROM37 
being a program for the program about the scanning actuation in the image reader section 10 or the image 
formation actuation in the printer section 20 and write-in location amendment of an image etc. and the mark 
1 30 for velocity turbulence detection are stored. 

[0031] The data of the true amount of location gaps which amended the above-mentioned amount of temporary 
location gaps, and was obtained etc. are stored in EEPROM38 which is nonvolatile memory. While CPU31 
receives the input of various sensors, it controls systematically actuation of the image reader section 10 and 
the printer section 20 by reading a required program from ROM37 and controlling the contents of processing of 
the image data in the image-processing section 32, an image memory 33, and the location gap amendment 
section 34, taking timing, and performs smooth copy actuation. 

[0032] Drawing 5 is a flow chart which shows the main routine of the control action which calculates the true 
amount of location gaps for every color of the mark 1 20 for register doubling, amends an image write-in location 
by this, and forms a full color image in the above-mentioned control section 30. First, the above-mentioned 
mark 120 for register doubling and the mark 130 for velocity turbulence detection are made to form on the 
imprint belt 103 in step SI. For this reason, CPU31 reads the data for printing of the mark 120 for register 
doubling, and the mark 130 for velocity turbulence detection from ROM37 for every color, operates the printer 
section 20 based on this, and makes each mark form on the imprint belt 103. 

[0033] These marks formed on the imprint belt 103 are taken to rotation of the imprint belt 103, and are 
detected by the photoelectrical sensors 91 and 92 (step S2). Under the present circumstances, the imprint belt 
103 is driven at the same system speed as the time of actual image formation. And it is based on the detection 
value of these photoelectrical sensors 91 and 92, and a control section 30 acquires the true amount of location 
gaps of the resist mark of each color (step S3). 

[0034] Drawing 6 is a flow chart which shows the subroutine of the true amount acquisition processing of 
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location gaps in the above-mentioned step S3. First, CPU31 acts as the monitor of the travel speed of the 
imprint belt 103 from the detection value of the mark 130 for velocity turbulence detection by the 
photoelectrical sensor 91. An internal clock is counted, and while storing the numbers of counts t1, t2, and t3 
when receiving the detecting signal of each parallel lines from the photoelectrical sensor 91, and ... in RAM36 in 
order, it is made to correspond to each counted value in quest of the difference delta t1, delta t2, and delta t3 
of the number of counts between adjoining parallel lines, and and, specifically, stores. 
[0035] In addition, although the detection wave of each parallel lines turns into Yamagata mostly since the 
photoelectrical sensor 91 has fixed detection width of face, exact location data can be obtained by making 
center-of-gravity location ****** in a detection wave, and this into the detection location of parallel lines by 
well-known data processing. This is the same also in detection of the mark 120 for register doubling. In parallel 
to the monitor of the above-mentioned travel speed, CPU31 computes temporarily the amount of location gaps 
of the direction of vertical scanning over resist mark 120K of K of the resist marks 120Y, 120M, and 120C of Y, 
M, and C, and a main scanning direction of location gaps, i.e., the amount of Top Margin, and the amount of 
location gaps of a left margin from the detection value of the photoelectrical sensor 92 (step S32). 
[0036] The case where temporary calculation of the amount of location gaps of resist mark 120Y of Y to resist 
mark 1 20K of K is carried out as an example of this temporary calculation is explained referring to drawing 3 . 
** temporary calculation of the amount of location gaps of the direction of vertical scanning — first — the 1 st 
of K — ask for those spacing Dky (=V-T1 , however V show the travel speed (system speed) of the imprint belt 
103.) by the number of counts T1 until it detects 1st bay 1201 of Y Y from detection of bay 1201K. 
[0037] Since the resist marks 120K and 120Y are set up so that its distance D may be kept and it may be 
formed when there is no location gap in the image write-in location of K and Y, as mentioned above, if the 
amount of relative location gaps to resist mark 1 20K of K of resist mark 1 20Y of Y is set to deltaDky, it will ask 
as deltaDky=D-Dky. 

** The relative amount of location gaps of a main scanning direction can be known by comparing the spacing 
dKI and dY1 of the 1st bay of each resist mark on sensing line 92L by the photoelectrical sensor 92, and the 
2nd bay, and ... about temporary calculation of the amount of location gaps of a main scanning direction, 
respectively. 

[0038] namely, — if each resist marks 120K-120C are set up so that it may be equal to a single tier and may 
be formed in the direction of vertical scanning in the condition that there is no location gap, and a location gap 
arises in a main scanning direction — every — an error arises in dK1, dY1, and .. above — every — since the 
1st bay is in a main scanning direction and parallel, and this 1st bay and 2nd bay make the include angle of 45 
degrees and cross — every on that sensing line 92L — the difference of dKI, dY1, and .. becomes equal to the 
amount of location gaps of a main scanning direction exactly. 

[0039] Therefore, if temporary amount of location gaps deltadky of the main scanning direction of resist mark 
120Y of Y to resist mark 120K of K, it can ask by deltadky=dK1-dY1 (formula 1). in addition, every — the value 
of dK1, dY2, and ... takes the difference of the counted value at the time of detection of the 1st bay in each 
resist mark, and the 2nd bay, and can be easily found by carrying out the multiplication of the system speed V 
to this. 

[0040] Temporary calculation of the amount of location gaps in above directions of vertical scanning and main 
scanning directions is performed also about during K and each resist mark of M, K, and C, next judges the 
existence of fluctuation of the travel speed of the imprint belt 103 in step S33. That is, difference deltati (i= 1, 2 
and 3, ...) of the detection time between the parallel lines which acted as the monitor at the above-mentioned 
step S31 is a reference value tc (time amount taken to detect the parallel lines which adjoin when there is no 
velocity turbulence.). That is, when it differs from tc=p/V, it is judged that velocity turbulence occurred. 
[0041] It is thought as mentioned above that the error will have produced deltati in detection of the amount of 
location gaps of the above-mentioned main scanning direction if it is generated while the location which velocity 
turbulence produced with the counter value concerned can be checked and the velocity turbulence concerned 
detects the 1 st bay and 2nd bay of each mark 1 20 for register doubling, since it is stored in RAM36 with the 
counter value at the time of parallel lines detection. 

[0042] In this case, the rate strange mechanical moment of the corresponding section amends the temporary 
calculation value of the above-mentioned main scanning direction, and this amended value is stored in 
EEPROM38 (step S35). Hereafter, this amendment approach is explained concretely, drawing 3 — setting — 
the 1st of resist mark 120K — bay 1201K to the 2nd, when velocity turbulence is detected in the detection 
section to bay 1202K For example, from the left of parallel lines pattern 130K, if detection time deltati of the 
parallel lines of a No. i side and the parallel lines of eye watch (i+1) is larger than the conventional time tc Since 
only deltapi=p- {(deltati/tc) -1} is detected for a long time to the 1 pitch p, it is necessary to deduct only delta 
pi from dkl as an amount of amendments. 

[0043] The total Tpk of the amount of amendments to this dK1 is shown by the following (formula 2). 

[0044] 

[Equation 1] 

Tpk=;E Api - <5£2) 
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[0045] (however, the number of parallel lines 1301K of parallel lines pattern 130K to which n consists in the 
detection section of distance dK1 — it is — this value — the 1st — since bay 1201K are detected — the 2nd 
— it is easily obtained by counting the detecting signal of parallel lines 1301K by the photoelectrical sensor 91 
until it detects bay 1202K.) 

When there is velocity turbulence also in the detection section of dY1, the total Tpy of the amount of 
amendments of this section as well as the above (formula 2) is called for. Therefore, if distance on sensing line 
92L between the 1 st bay after the rate strange mechanical moment in each resist marks 1 20K and 1 20Y 
amends, and the 2nd bay is made into dKV and dY1\ it will be set to dK1 -dK1-Tpk and dY1-dY1-Tpy, 
respectively. It is deltadky-dKT when [ here ] true amount of location gaps deltadky' of the main scanning 
direction of resist mark 120Y of Y to resist mark 120K of K. - dY1*= (dK1-Tpk) - (dY1-Tpy) 
=(dK1-dY1)-(Tpk~Tpy 

From (a formula 1), it is deltadky'=de1tadky. - (Tpk-Tpy) 

Therefore, the true amount of location gaps of the main scanning direction of the resist mark of K and Y will be 
obtained from the amount of temporary location gaps by deducting and amending only the difference of the 
amount of amendments resulting from the rate strange mechanical moment in dK1 and dY1. 
[0046] The true amount of location gaps of the main scanning direction of other M and the resist marks 120M 
and 120C of C to resist mark 120K of K as well as the above is calculated, and these calculated values are 
stored in EEPROM38 corresponding to each color, respectively. In addition, as velocity turbulence which has 
direct effect on detection of the amount of location gaps of the above-mentioned main scanning direction, 
although the velocity turbulence at the time of ** resist mark imprint and the velocity turbulence at the time of 
** resist mark detection can be considered, according to the gestalt of this operation, the rate strange 
mechanical moment of the both sides can be amended to coincidence. 

[0047] Namely, since the mark 1 30 for velocity turbulence detection is imprinted and formed on the imprint belt 
103 [ the mark 120 for register doubling, and ] and the photoelectrical sensors 91 and 92 are arranged in the 
same location of the direction of vertical scanning ** The rate strange mechanical moment produced at the 
time of a resist mark imprint It is reflected also in the mark 130 for velocity turbulence detection, and the 
photoelectrical sensor 91 by which the parallel arrangement was carried out can also detect the rate strange 
mechanical moment produced at the time of ** resist mark detection which can detect the amount of 
fluctuation at that time easily on real time by detecting this. 

[0048] Therefore, even if, even if the velocity turbulence of ** and ** overlaps and arises, those total rate 
strange mechanical moments will be reflected in the detection result of the mark 130 for velocity turbulence 
detection, and the amendment of the amount of location gaps exact with a simple configuration of them is 
attained. Although it is desirable to amend also about the amount of location gaps of the direction of vertical 
scanning based on the rate strange mechanical moment produced within that detection section in this case, in 
addition, many of sudden fluctuation There are many momentary things which originate in the elasticity 
(telescopic motion) in the front face of the imprint belt 103 as mentioned above. Although the effect which it 
has on the amount of location gaps of the main scanning direction where detection spacing is small is large, in a 
location gap of the direction of vertical scanning where detection spacing is long Since it is possible that 
velocity turbulence is equalized as a whole and the intermediate velocity turbulence does not exist after all, in 
the gestalt of this operation, it considers as it is that the amount of temporary location gaps of the direction of 
vertical scanning is the true amount of location gaps, and stores in EEPROM38. 

[0049] Now, in step S33, since it is not necessary to amend the amount of temporary location gaps calculated 
with the detection value of the photoelectrical sensor 92 when it is judged that there is no velocity turbulence 
at the time of detection of each resist mark, it will be stored in EEPROM38 as a true amount of location gaps 
as it is (step S34). Then, it moves to step S4 of drawing 5 , and image amendment of each color is performed. 
[0050] That is, CPU31 reads the true amount of location gaps from EEPROM38, and transmits it to the location 
gap amendment section 34, and the location gap amendment section 34 changes the storing location for every 
pixel of the image data of each color based on this amount of proper location gaps. Only a part for the pixel 
whose the image amendment of this itself is a well-known approach for example, whose location of each pixel is 
deltaDr/dp individual when the true amount of location gaps of the direction of vertical scanning is deltaDr 
(micrometer) (dp is pixel spacing.) For example, if it is the case where an image is formed by the pixel 
consistency of 400dpi, a memory address will be changed so that it may move in the direction which cancels 
about 63 micrometers and a location gap. 

[0051] If the image writing to the photo conductor drums 41K-41C is performed in the exposure scan sections 
50K-50C and an image is formed based on the image data concerned by which image amendment was carried 
out (step S5), the good full color reappearance image with which the color gap was canceled can be obtained. In 
addition, in the above location gap amendment control, although the true amount of location gaps of a main 
scanning direction and the direction of vertical scanning was calculated based on the detection data of the 1st 
bay of each mark 120 for register doubling, and the 2nd bay Furthermore, also with the detection data of the 
3rd bay and the 4th bay, the true amount of location gaps in each direction of the Lord and the direction of 
vertical scanning can be calculated by the same technique, and the amount detection precision of location gaps 
can be further raised by carrying out averaging of each. 

To say nothing of not being limited [ which is [Modification(s)] ] to the gestalt of the above-mentioned 
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implementation, this invention can consider the following modifications. 

(1) When big velocity turbulence occurs, the detection data does not adopt any longer, but the detection data 
of other resist marks without velocity turbulence adopt, and it may make calculate the amount of location gaps 
in the gestalt of the above-mentioned implementation, although the approach of amending the amount of 
location gaps of the mark 120 for register doubling with the data of the rate strange mechanical moment 
detected and obtained by the photoelectrical sensor 92 was taken as shown in the flow chart of drawing 6 . 
[0052] In this case, the subroutine of the true amount acquisition of location gaps in step 3 of drawing 5 comes 
to be shown in drawing 7 . That is, CPU31 acts as the monitor of the travel speed of the imprint belt 103 first 
from the detection value of the mark 130 for velocity turbulence detection by the photoelectrical sensor 91 
(step S31). 

[0053] On the other hand, CPU31 computes temporarily the amount of location gaps of the direction of vertical 
scanning over resist mark 120K of K of the resist marks 120Y-120C of Y, M, and C excluding K from the 
detection value of the photoelectrical sensor 92, and a main scanning direction (the amount of relative location 
gaps) (step S302). In parallel to temporary calculation of the above-mentioned amount of relative location gaps, 
step S303 is performed and it judges whether fluctuation of the travel speed of the imprint belt 103 at the time 
of the mark 120 detection for register doubling is less than an allowed value. 

[0054] Although this allowed value is specifically set up in consideration of the precision of the reappearance 
image which it is going to obtain in the copying machine concerned, the drive precision in other device parts 
(drive system of a photo conductor drum or the record sheet conveyance section), etc. Usually, what is 
necessary is just to set up the magnitude of an allowed value so that the error which exceeds 2 pixels by the 
velocity turbulence concerned may not arise since a color gap will become remarkable, if the superposition of 
each color shifts by 2 pixels in a color picture. 

[0055] For example, since spacing of the adjoining pixel is about 63 micrometers when forming an image by the 
pixel consistency of 400dpi, the above-mentioned allowed value is less than [ 63 x2=1 26micrometer ], and the 
suitable value th (about 50 micrometers - about 100 micrometers) is set up by relation with the drive precision 
attained in the record sheet conveyance section 100. If velocity turbulence to which is followed, for example, 
the total Tpk (refer to above (formula 2)) of the amount of amendments to dK1 ( drawing 3 R> 3) exceeds an 
allowed value th occurs the amount calculation of location gaps of a main scanning direction sake — already — 
the detection value — not adopting — another detection value (detection value of dK2 or dK3) — adopting 
(step S305) — being concerned — others — based on a detection value, the amount of location gaps 
temporary calculation processing not more than step S302 is performed. 

[0056] What is necessary is to carry out the imprint belt 1 03 one revolution, to form the new mark 1 20 for 
register doubling, and the mark 130 for velocity turbulence detection, and just to repeat above-mentioned 
actuation about all these detection values, temporarily, when judged with velocity turbulence exceeding an 
allowed value about step S303. Even if it measures how many times, when a rate strange mechanical moment 
exceeds an allowed value th Even if a problem is in the drive of the record sheet conveyance section 100 itself, 
the true amount of location gaps is detected even if and an image write-in location is amended by this Since 
velocity turbulence arises frequently to the imprint belt 103 and a color gap cannot be avoided at the time of an 
imprint, not the problem that should already be solved by this invention but the conveyance precision of the 
record sheet conveyance section 1 00 itself must be raised. 

[0057] In step S303, if velocity turbulence is less than the allowed value th, the amount of temporary location 
gaps concerned will be adopted as a true amount of location gaps (step S304). The amount of location gaps of 
other resist marks of C, M, and Y to the resist mark of K called for as mentioned above is stored in EEPROM38 
corresponding to each color, respectively, and location gap amendment is performed based on these values. 

(2) In the gestalt of the above-mentioned implementation, although the mark 120 for register doubling formed at 
a time a straight line parallel to a main scanning direction, and two straight lines which make the include angle 
of 45 degrees to this for every color, respectively, it can increase a number further and can raise the precision 
of the location gap amendment by carrying out averaging of the amount of location gaps obtained from these 
detection values. 

[0058] Moreover, an parallel line part and a slanting line part do not need to make the include angle of 45 
degrees, and even if they are the other include angle, they can not necessarily compute the amount of 
temporary location gaps of a main scanning direction easily by using a trigonometric function. 

(3) Moreover, produce a location gap of the image of each color also by relative difference of the amount of 
inclinations (skew) of an image besides above-mentioned Top Margin or a left margin and the amount of curves 
(bow). A skew is produced when the scan line according [ **** and the bow ] to a laser beam curves when the 
scan line of the laser beam of each color inclines relatively, and extent of the curve differs in each color. 
[0059] Then, out of the photoelectrical sensor 92, form the photoelectrical sensors 93 and 94 in the location 
shown with the broken line of drawing 2 , and the mark same also into the part corresponding to the detection 
location as the mark 1 20 for register doubling is formed. The amount of location gaps in each location is 
detected, this can be amended with the rate strange mechanical moment detected by the photoelectrical 
sensor 91, the true amount of location gaps can be calculated, and the amount of amendments of a skew and 
the amount of amendments of the bow can be calculated by measuring the true amount of location gaps in each 
location. 
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[0060] Under the present circumstances, if the amount of location gaps of the resist mark which also formed 
the mark for velocity turbulence detection in parallel with the mark 120 for register doubling formed in the 
location of each photoelectrical sensors 93 and 94, detected the velocity turbulence in the location concerned, 
and was detected by the photoelectrical sensors 93 and 94 which adjoin with that amount of fluctuation is 
amended, the precision of amendment can be raised further. 

[0061] In addition, since it is well-known to perform skew correction and bow amendment by image amendment 
based on the calculated true amount of location gaps itself, explanation is omitted here. 

(4) With the gestalt of the above-mentioned implementation, it can attain also by the simple approach only the 
time amount which is equivalent to the true amount of location gaps, respectively shifts the timing of the store 
of a main scanning direction besides the above-mentioned image amendment approach, and the direction of 
vertical scanning by the technique of the image amendment which changes the address in memory and amends 
the storing location of image data in a location gap of a left margin and Top Margin although amendment of an 
image write-in location was performed. 

(5) Further, in the gestalt of the above-mentioned implementation, although the relative amount of location gaps 
of other resist marks of Y, M, and C was calculated on the basis of the resist mark of K, the amount of location 
gaps may be calculated on the basis of other colors, for example, the resist mark of C. 

[0062] Moreover, you may make it also amend this in quest of the amount of location gaps of the resist mark of 
K of a criteria color itself. About the direction of vertical scanning, this amendment counts the period until the 
photoelectrical sensor 92 detects resist mark 1 20K from the feed initiation with the resist roller 63, compares 
this counted value with the criteria counted value beforehand set as the interior, and can be performed by 
setting up that difference as an amount of temporary location gaps. What is necessary is to set up criteria 
spacing of the 1st bay on a sensing line, and the 2nd bay also about the main scanning direction, and just to let 
difference with the value which detected this criteria spacing and each resist marks 120K-120C, and was 
acquired be the amount of temporary location gaps. 

(6) As mentioned above, since it was hard to be influenced of sudden velocity turbulence, about the amount of 
location gaps of the direction of vertical scanning, only the amount of location gaps of a main scanning direction 
was amended in the gestalt of the above-mentioned implementation based on the rate strange mechanical 
moment, but in order to raise the precision of color gap amendment more, you may amend also about the 
amount of location gaps of the direction of vertical scanning. 

[0063] in this case, it is shown in drawing 8 — as — the mark 131 for velocity turbulence detection — 
continuing — etc. — it is formed in a pitch. Make it continue until just before 1st bay 1201 of bay 1201K to 
resist mark 120Y Y, and the photoelectrical sensor 91 detects these, that is, K is parallel — pattern 131K — 
the 1st of resist mark 120K — the 1st of the K concerned — what is necessary is to ask for the total of the 
rate strange mechanical moment produced from detection of bay 1201K by detection of 1st bay 1201Y of Y, 
and for this value just to amend the amount of location gaps of the direction of vertical scanning of K and Y (7 
with the same said of the mark of other reappearance colors) — detection of a rate strange mechanical 
moment in addition Only an above-mentioned approach is not restricted, for example, beforehand, the perimeter 
is covered, and the parallel lines pattern is printed or engraved on the location applicable to the above- 
mentioned mark 130 for velocity turbulence detection of the imprint belt 103. This The imprint location of each 
photo conductor drum, It is also possible for the photoelectrical sensor formed in the resist mark detection 
location to detect, and to detect the rate strange mechanical moment in each location. However, it is more 
desirable to carry out like the gestalt of the above-mentioned implementation, since there are un-arranging — 
there is a possibility that it may become impossible to detect exact velocity turbulence since the pitch of a 
parallel lines pattern will also change if the imprint belt 103 deforms by that the number of a photoelectrical 
sensor increases and data processing becomes complicated in this case and change with time. 

(8) Although the gestalt of the above-mentioned implementation explained the full color tandem-die copying 
machine, the copying machine and imaging unit of the SAIMARU color method which has two imaging units may 
be the copying machine of one monochrome. The amount of temporary location gaps is computed as compared 
with the reference value beforehand set up as it did not produce the problem of a color gap, of course in the 
case of the latter, but it stated above (5), even if it was the case of monochrome. If the image formation to the 
right location on a record sheet becomes possible and bow amendment etc. is further performed by a rate 
strange mechanical moment's amending this and amending the write-in location of an image in quest of the true 
amount of location gaps, it will become possible to form a monochrome image faithful to the manuscript 
excellent in linearity. 

(9) Although the thing of the format which carries out a multiplex imprint as a tandem-die copying machine on 
the record sheet which has an imprint belt top conveyed was indicated with the gestalt of the above-mentioned 
implementation, the thing of the format which once carries out a multiplex imprint at an imprint belt, and re- 
imprints this on a record sheet again may be used. Moreover, it may change to an imprint belt and an imprint 
drum may be used. 

[0064] Moreover, this invention is applicable not only to a copying machine but image formation equipments, 

such as a laser beam printer. 

[0065] 

[Effect of the Invention] Since it has a velocity-turbulence detection means detect the amount of fluctuation of 
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the travel speed of a resist mark imprint side according to this invention, and the amount acquisition means of 
location gaps calculates the true amount of location gaps based on the data of the both sides of the detection 
result of this rate strange mechanical moment, and the detection result of a resist mark, as having explained 
above, and amendment of an image write-in location performs based on the true amount of location gaps 
concerned, image formation can form in a right location. When this invention is especially applied to the color 
picture formation equipment of a tandem die, the outstanding reappearance image which the image of each 
color is formed in a right location, and does not have a color gap can be formed. 

[0066] Moreover, according to this invention, by making into the amount of temporary location gaps the amount 
of location gaps obtained by detection of a resist mark, the amount acquisition means of location gaps amends 
this with the rate strange mechanical moment obtained by the velocity turbulence detection means, is 
calculating the true amount of location gaps, and can obtain the amount of right location gaps which is not 
influenced by velocity turbulence by this. This invention moreover, said amount acquisition means of location 
gaps It has a judgment means to judge whether the rate strange mechanical moment detected by the velocity 
turbulence detection means is less than a predetermined allowed value. Since the amount of temporary location 
gaps computed based on the detection value of the resist mark concerned is adopted as a true amount of 
location gaps when it judges that the above-mentioned rate strange mechanical moment is less than a 
predetermined allowed value with said judgment means, the amount of location gaps with little effect of velocity 
turbulence can be obtained. 

[0067] Furthermore, this invention forms the mark for velocity turbulence detection which has two or more 
parallel lines which intersect perpendicularly with the transit direction of the imprint side concerned in parallel 
to a resist mark. Since he is trying to compute the amount of fluctuation of the travel speed of a resist mark 
imprint side by detecting the pitch between each parallel lines of this mark for velocity turbulence detection 
The rate strange mechanical moment which influences the amount detection of location gaps reflecting the 
velocity turbulence at the time of the imprint of a resist mark and detection directly can be obtained easily. 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the configuration of the tandem-die copying machine concerning the gestalt of 
operation of this invention. 

[Drawing 2] It is the perspective view showing the arrangement condition of the record sheet conveyance 
section in the above-mentioned copying machine, and a photoelectrical sensor. 

[ Drawin g 3] It is drawing showing the photoelectrical sensor which detects the resist mark, the mark for 
velocity turbulence detection, and these which were formed on the imprint belt. 

[Drawing 4] It is the block diagram of a control section installed in the above-mentioned copying machine. 
[Drawing 5] In the above-mentioned control section, it is the flow chart which shows the main routine of the 
control action made in order to write in in quest of the true amount of location gaps of the image of each 
reappearance color, to amend a location and to form an image. 

[Drawing 6] It is the flow chart which shows the subroutine of the true amount acquisition processing of 
location gaps in drawing 5 (step S3). 

[Drawing 7] It is the flow chart which shows another example of the subroutine of the true amount acquisition 
processing of location gaps in drawing 5 (step S3). 

[Drawing 8] It is drawing showing another example of formation of the mark for velocity turbulence detection. 

[Description of Notations] 

1 Copying Machine 

10 Image Reader Section 

20 Printer Section 

30 Control Section 

31 CPU 

32 Image-Processing Section 

33 Image Memory 

34 Location Gap Amendment Section 

35 Laser Diode Mechanical Component 

36 RAM 

37 ROM 

38 EEPROM 

40 Image Process Section 

41 Photo Conductor Drum 
50 Exposure Scan Section 

91, 92, 93, 94 Photoelectrical sensor 

100 Record Sheet Conveyance Section 

103 Imprint Belt 

120 Mark for Register Doubling 

130,131 Mark for velocity turbulence detection 
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CLAIMS 



[Claim(s)] 

[Claim 1] The control means which it is image formation equipment which imprints the image formed in image 
support to imprint material, and forms an image with an image write-in means, and said write-in means is 
controlled [ control means ] and makes a resist mark form in an imprint belt or imprint drum lifting, A resist 
mark detection means to detect said formed resist mark, A velocity turbulence detection means to detect the 
amount of fluctuation of the travel speed of the resist mark imprint side of said imprint belt or an imprint drum, 
Said resist mark detection means and an amount acquisition means of location gaps to acquire the true amount 
of location gaps of a resist mark based on each detection result of said velocity turbulence detection means, 
Image formation equipment characterized by having an image write-in location amendment means to amend the 
write-in location of said image write-in means based on said amount of location gaps of the acquired truth. 
[Claim 2] an amount calculation means of temporary location gaps to by.which said amount acquisition means 
of location gaps computes the temporary amount of a resist mark of location gaps based on the detection 
result of said resist mark-detection means, and the above — the image-formation equipment according to claim 
1 characterized by to have an amount amendment means of location gaps the rate strange mechanical moment 
obtained by said velocity-turbulence detection means amends the temporary amount of location gaps, and 
calculate the true amount of location gaps. 

[Claim 3] An amount calculation means of temporary location gaps by which said amount acquisition means of 
location gaps computes the temporary amount of location gaps of a resist mark based on the detection result 
of said resist mark detection means, It has a judgment means to judge whether the rate strange mechanical 
moment detected by said velocity turbulence detection means is less than a predetermined allowed value. 
Image formation equipment according to claim 1 characterized by adopting the amount of temporary location 
gaps computed based on the detection value of the resist mark concerned as a true amount of location gaps 
when it judges that the above-mentioned rate strange mechanical moment is less than a predetermined allowed 
value with said judgment means. 

[Claim 4] It is image-formation equipment according to claim 1 to 3 which carries out [ computing the amount 
of the travel speed of a resist mark imprint side of fluctuation by said control means controlling said image 
write-in means, making the mark for velocity-turbulence detection which has two or more parallel lines which 
intersect perpendicularly with the transit direction of the imprint side concerned form in parallel to the above- 
mentioned resist mark, and said velocity-turbulence detection means detecting the pitch between each parallel 
lines of said mark for velocity-turbulence detection, and ] as the description. 

[Claim 5] Are the location gap amendment approach of the image in the image formation equipment which 
imprints the image formed in image support to imprint material, and said image write-in means is controlled by 
the image write-in means. The resist mark formation step which forms a resist mark in an imprint belt or imprint 
drum lifting, The resist mark detection step which detects said formed resist mark, The velocity turbulence 
detection step which detects the amount of fluctuation of the travel speed of the resist mark imprint side of 
said imprint belt or an imprint drum. The amount acquisition step of location gaps which acquires the true 
amount of location gaps of a resist mark based on each detection result of said resist mark detection means 
and said velocity turbulence detection means, The image location gap amendment approach characterized by 
having the image write-in location amendment step which amends the write-in location of said image write-in 
means based on said amount of location gaps of the acquired truth. 



[Translation done.] 



http://www4Jpdl.ncipi.go jp/cgi-bin/tran_web^cgi_eije 



2006/03/27 



JP 11-231586 



Claims 

1. An image forming device for forming an image by transferring an 
image that image write-in means has formed on an image carrier onto 
image-transfer material, the image forming device comprising: 

control means for controlling the image write-in means and forming 
a registered mark on either a transfer belt or a transfer drum; 

registered mark detection means for detecting the registered mark 
formed on the transfer belt or the transfer drum; 

velocity fluctuation detection means for detecting fluctuation 
amount of travel speed with respect to a registered mark carrying surface 
of the transfer belt or the transfer drum; 

location gap amount acquisition means for acquiring true location 
gap amount of the registered mark in accordance with detection results 
separately obtained by the registered mark detection means and the 
velocity fluctuation detection means; and 

image write-in location amendment means for amending write-in 
location of the image write-in means in accordance with the true location 
gap amount acquired by the location gap amount acquisition means. 

2. An image forming device according to claim 1, wherein the location 
gap amount acquisition means comprises: 

temporary location gap amount calculation means for calculating 
temporary location gap amount of the registered mark in accordance with 
a detection result obtained by the registered mark detection means; and 

location gap amount amending means for amending the temporary 
location gap amount and obtaining true location gap amount by using 
velocity fluctuation amount obtained by the velocity fluctuation 
detection means. 

3. An image forming device according to claim 1, wherein the location 
gap amount acquisition means comprises: 

temporary location gap amount calculation means for calculating 
temporary location gap amount of the registered mark in accordance with 
a detection result obtained by the registered mark detection means; and 

judgment means for judging whether velocity fluctuation amount 
detected by the velocity fluctuation detection means is within a 
predetermined permissible value or not, 



and in case the judgment means judges the velocity fluctuation 
amount is within the predetermined permissible value, the temporary 
location gap amount calculated in accordance with an actually detected 
value of the registered mark is applied as true location gap amount. 

4. An image forming device according to any one of claims 1 through 
3, wherein the control means controls the image write-in means to form 
a velocity fluctuation detecting mark which has plural parallel lines 
running in parallel to the registered mark and crossing in orthogonal 
to running direction of the registered mark carrying surface, 

and the velocity fluctuation detection means detects a pitch between 
each of adjoining parallel lines for the velocity fluctuation detection 
mark so as to calculate fluctuation amount of travel speed with respect 
to the registered mark carrying surface. 

5. Image location gap amendment method of an image forming device for 
forming an image by transferring an image that image write-in means has 
formed on an image carrier onto image-transfer material, the image 
location gap amendment method comprising the steps of: 

registered mark formation step of forming a registered mark on 
either a transfer belt or a transfer drum by controlling the image write-in 
means; 

registered mark detection step of detecting the registered mark 
formed on the transfer belt or the transfer drum; 

velocity fluctuation detection step of detecting fluctuation 
amount of travel speed with respect to a registered mark carrying surface 
of the transfer belt or the transfer drum; 

location gap amount acquisition step of acquiring true location 
gap amount of the registered mark in accordance with detection results 
separately obtained by the registered mark detection means and the 
velocity fluctuation detection means; and 

image write-in location amendment step of amending write-in 
location of the image write-in means in accordance with the true location 
gap amount acquired at the location gap amount acquisition step. 
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/^->13 0K, 1 3 0 Y»^tB*S^:(Cj;DaSSi!) 
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1 ] B«»ii*^RC«t o T«SSt#»)« 

h v - i; © <K©&B-rns <£ * m-r 5 sfii -rn»# m 
#a<t. 

tifcjiS^«)*lc J: 0 1iIEbTli©ftB-fnS£*&3 

t nsffl f -s c t ^mmt-t zm&m i cm ©b«j£ 

J&gB. 

[W*«4] mtEfMW^ati, BuEB#*#&*#a 
£SjfflbT, ±Eb^7. hv-^tMff IT. 

(»Cafl[SEft«ttJ^Rtt> iWEiig^W&tiJfflv-?© 
#¥fTil§lfH©tf 'y^&fflbTbvT. hv— £|E^ffi© 



(2) 

2 

[0 0 0 1 ] 

©SfCiltl,.' 
[0 0 0 2] 

[ft*©ft«] ^>fAi©7;W7-I?i 

20 iCfct^Tte, ->7> (C) , V-t*>^ (M) , -fXO — 

(y> . ^7 7i7 (k) ©swsertKKtt&nfc* 

[0 0 0 3] ±ffif Ml ft8»#K7A©S 

*b<#{tbTb£5. 
[0 0 0 4] CCi5&fifnH &fH£a-.y He* 

©fflttttfcfeB-fnss:**. i©*se)e,n/i{4B-r*n 

SfcSo'UT&fi© b— if f— A fc «t -5 &!S7tft: K 7 A 
[0 0 0 5] 

so KW»ftb<t5<!:t5^i] b*»btt*»e.. ft*© 
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3 

fmcSo'^Ti/- tfh*-AcD#iA#.{itt«>ffiiE m 

[0 0 0 6] -rfcfc^. te¥^;Wh^ffitC«. *3t#:h* 

6>te¥^h©K»)^fc* 

ifiit £ * v v x h t - v \z <t & &m -mm®, m © tc 

tCSt, fctt^IE?Sfc&g-r*lS©^ttS#T#fc < 74 

[0 0 0 7] ZW^otzVi??, hV-^CD^ffitt, iKf 
L&Bf^J&rtKfTfrtlft^W^ifcD. — J.±Jfi© 

X'h-oX. Ui?7>h-?—?&3fW<DMft&&<D%tW>1iZ& 

[0 0 0 8] 

*wci«'*»a**»«)»a*tt«**ijE"r *H«»i& 
[0009] ^sswa. (WBB(fc«rn*isf»^a 



(3) 

[ooio] WEfiB-rnsisft^a 

Bf£©tt#««rtT&* SKI/ 3* 

[0 0 1 1] Se>fc, #369! fit. IMBMfP^gtftt. NIB 

[0012] sfc. *«9ni, ■*«*3&**»k:j:o 
ut. te^^ h t> ik 

<ttfe?h'7AO!/yX hV-^te^BCD^ffiSS©^ 

30 ft-rsfirB-rn»^ftx^-y7"t, flMEBtftsn&ji© 

[0 0 13] 

[0014] -r^-vu-ygui o«, iM7^s 

(R) , » (G) . * (B) ©HfefCfe^^^nT, T 
0^©CCD-f ^-> 5 -fe>it (£TF. rcCDt>itj 

R. G, B©B^x— ^^ft^n-g). 

so [o o i 5] d©-f >"j-ygBi o-efte»n7t#fe 
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5 

mz^yy (o , v-tf <m) , -f 
xp- (y) , (k> a&nm&amwiT-* 

[0 0 16] W®&—2\Z* ftffi§B3 0 1*3 ©Hit 

33 (H5#jh) iz&nm&ztiz&ntizn, 
wma>itit>a&mism9LmiE*9tvtitvt* e»->- h s 
rw it i sac^-f > r itc^^aistiT u— 

h 1 0 3 #«3BSftT&*E*->— h*3l» 1 
OOt, g?^*M 0 3£*f[6]UTE®->— hJKSt* 
|6]±sft#J (fitB, mz t±ffi.mi t^a) d^«BiH*[pi 

PHTiae^tifcC. M> Y. K<z>&fi<Dili#:/*p-fexgB 

40C~40Kt. S-B&'T'p-feXgM 0C~4 0K± 

*c:!3:tte,nfc^7 , fr£ffis&5 o c~5 o Kn^mmy 
- h$bm& i o o o±ffim\zms2 nrc&ffi® 60, t 

[0 0 17] ®7t^ffigP5 0 C~5 0 Ktt, -5-rc>rt^{C 

*filfilL.T«3t<*:K7A4 1 C~4 1 KOlB&±M 
^|6|t«^aiE3-B-*fc»©#'J P*>5 7-£«fctf*Sc 
U>X«S£tt;t*. tSigjXP-kXgM 0 C~4 OKU 

iMH7A4ic~4iKt. ^cDjMHt-sa^nfc^ 

tft-y>42C~42K, S»g§43C~43K, 
iJ-t4 4C~4 4K*<ttfK?P-74 5 C~4 5 

[0 0 18] mffi&6 Ott. fa@t->-hSSriR^LT*3 
< fztt><Dl&ffil3-tv h 6 1 £CDE®->- h S£|&iSg 
*t*y h6 l*6»oatfc»®IS«a-5 6 2t. K 
1 0 3 lzM<om-?2-( ^>yZtZfzlt><DUi> 

hn-7 6 3 fcPM-r-Si, h^ffiir>-y-S 

e i fctottiBan, ia«i«3 0tt. d»^m«^^s 

©LO'f 5 >ifZ%LVfetf<b. l/yXhn-76 3® 
BWj3& (*Bjj%) CMMji&fi^iUTl/i?^ hP- 

?6 3 C IMS 3 tt, E»->- h S 

h 1 0 3 7j^]{CiI^. 

[0 0 19] &iMF7A4 1 C~4 1 Ktt. -tn-? 
nS7t^^SB5 0 C~ 5 0 K**6 U— »f fcf-AKJ;** 
yt&&ttZ>mzt7 U— ±4 4C~4 4KT?*ffitf>S?¥h 

d — *<iisn, ssfc-r **-7>x (^0^) kbb 
s*snxi»«anfc«, M?t-vt4 2c~4 2K 



(4) 

6 

[0020] &mmmmt. z:n?n&&e>mmm4 3 

C~4 3Kfc«tOiS*SnT«3t#: FvA4 1 C~4 1 
KtlCC, M\ Y, Kfflht-ft«Sn5. 'tl 

4 5 C~4 5 K<D&mJ]lZ£K>, %&M£tlT < 5Sgy 

frohj — &a*iK2i;*nT<-5E®>'— hsoisii; 

[0021] *fi©h^— «*^fite^snfc8B«'>- 
hstt. 2et;SfS7 oare*2!an, cctjM&t! 

20 ^fsw^trci^s. 

[0 0 2 2] H2tt, ±SE8->- bt&mU 100©i 

iigu i o o no3t. ^;h-*j«sb$ 
W-MfflP-7 (Iin-7l0l*J;^D-7 
10 2) BftP — 5 101 SrlgifjTS^E-^ 110 
iSr«A«.. (E?^H 0 3 WftTM«<»*(BiJ 

«»8R©±35r»:tt. 7t^-b>-y-9 1 . 9 2^±*at*[S] 

®^ffi-e«. te¥^;i-h i o 3\ttmwf3.b<D&®.mi> 

30 T*0, ^(Dfztb. SMt>t9 1, 9 2(1 

tt, C^JUh 1 0 3*®0^tBM«TK*t$nT-^n 
^tlOS^^TSTtSn. CtllcJ:i9e^^;Uh 1 0 
3±tC^^nfcU-> J ^fe-B:fflV-i7 1 2 0 *5«i:tfi8« 

^w^aifflv-^ 1 3 o zmtti-fz. 

[0 0 2 3] fe¥^;H- 1 0 3 \Z 

40 f«t|?^H 0 SSr&A^ttftBESSnS,, 03 

«, fe¥^;uh i o 3 ±izm^tift±mu^t>-&m 

1 2 0 ijSS^Sj^HifflV— ^ 13 0 <DMVi&7F: 
-?mx°&Z>. 120, iiffi^ft^t±i 

ffl7-^i3oii tft-eftssfe^tJc^ansu 

y'X 1 2 0 K~ 1 2 0 C, ¥-ff&rt?—>l 3 

0K-130CjJ»64D, ^j£-r^ferifcli]^*r6] 
(cMfTT*. ^O, K, Y. M. C©ie(C^fiK$n^„ u 

mM&izttifc-tzhnvfrmTKLT^fc^o 

so [0 0 2 4] l/->'^-&fflT-i7 1 2 0. jia^Kl&fcH 
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(5) 

7 

m-*—9 i 3 ozMtfLtzfrttxDfii^mT-pte* urn 

HP 3 0rtfflROM3 7 (04 #88) K^J&flMftSnTiS 

C~5 0 K 43 J: tfB#-/ n-fc7.SU 0C~4 OKICiO 
1E?^M 0 3±C#V-^AiMSn5. Z\<DU. 

1 2 0 tJ&fcaSiMftffi/HT-* 1 3 

0 V-^ (J. £&<DWfk<Z>&ftl1fit£\t*£\s1t 
fc^frb 1 0 3 (D&WAfDjjzftJsfa (BMSE 

fc«ffiT?»*Sn*«fc3fc«3tt*SE«5 0 C~5 OKI; 

[0 0 2 5] 1/yX 12 0 Kti. ^jE&Jj&UZ 

Mtf-5311 <DSi&gGl 2 0 lKtSB3G)ia*Wl 2 0 3 

UT^fiE^n^^2Wja^gBl 2 0 2K, £4 DISKS 

1 2 0 4KSr#-T-5)<, fdJWl/vX bV— ? 1 2 0 Y~ 1 

2 0 CfCt3^Tt>RI«t-C»*. ¥ffl/t^->l 

3 o kh. ^jE&jjfaizw-ftu&m.oy-nm hoik 
±iei/vxhT-7 1 2 oKiBSi^i; 

V-i7 l 2 0 K0SB 1 iSillffil 2 0 1 K<hfg3itgSS$l 

2 0 3 K©iaBS«kO+»/jNS<89!3feStl4. 
Hj^tBfflV-^ 1 3 0 Y~l 3 0 CCO^tfc^?* 

[0 0 2 6] >U" 9 2 h7-^ 1 2 0 

K~l 2 0 C£tl!±SLT. £<D«ttWg^K:*^€riHI?l« 

3 OlC&t^TKcDL-v'T. hV— 1 2 0 KlZttT&i&O 
3fe»l/->*X 1 2 0 Y~l 2 0 cco&wfnm 30 

ftS-ftiSj £v*3. ) . 7fc*-fe>-y-9 lfi, ¥ 
ff«^->l 3 0 K~ 1 3 0 CSttfflTS. ©IPSE 3 

o«7t*-b>it9 ia>^ffi«^tc»-c?#e^;i/M o 

[0 0 2 7] 3t«"fe>-y-9 1, 9 2|*|©i&g|9 1 40 

1. 9 2 1 it a-t*>u-K::fctt5«taffiHiP« (7/1- 

^r) M9 1L, 9 2LI1 t?^|/H0 

3<D»ftfc#oTft*-fe>ii-9 1. 9 2 tC J; T&tii;* 

n*»»o«f^ii (^m^-r >) **uth*. 
craps 3 o @4ii «^*irtc«iBsnfc 

[0 0 2 8] 3 fc, ffiM9&3 0t*. &ZC 

pu3 1 1. mmmm^3 2. soft^u 3 3, ft«-f 

tXfflIE^3 4 > U— vftf-(^- KKttSS 5. RAM 3 

6, ROM37M^EEPROM38i^6M$ft so 



r, g, Boymfa.m^z^ti^n^WkLTgrmTis? )i 
^*ijE^xys?a»i«aa:i!©iiiiE*isi/fc«. c, 

3 3(Cffi77T&„ 

[0 0 2 9]I««'J3 3tt. ±IBH#^-37^^|| 

si&^tict&^-rs. flra-^n»iE» 3 4 cpu 3 

■tSHC-r*. U— tf^-f*-HK»«3 514, ±82*1 
iESnfcaift^— ^K*^*#»3tjtaESI5 5 0 K~5 0 

[0 0 3 0] RAM3 6I1 ^m^ttfc^'liB-rn*-^ 

e-ttSc-^fflf^froae-t-Ks-i^iEtti-r*. r 

OM3 7H -f j*-v?'J— ^SBl ot,z&rtz>x*^>m 
fls^ij >^2 Ofc^ttSH«»«»f^K:H-rs^'n 

^fewi^^tj-e-fflT— ^ 1 2 o^ctycji 
a^s^mffl-r-f 1 3 ooai^fflx-^^iWanT 

[0 0 3 1 ] W3!tt/tUT*5EEPROM3 8 £ 

a. ±s3(£fig-rn»?:ttiELT»?.nfc*©fe«-rn 
icf-i'St'iJ'iWiisns. CPU3U1 

+>-(OA^*Stt-2)-yj. ROM3 7*^Ift7*D^5 
A^M^-aiUT, @H£$&3SgG3 2. HflM^'J 3 3, & 

a-fn*fiEgB3 4 K^tsn*^— *©*asrt«*i&i» 

U SSUtt-f *-v'J— r^SBl 0, y>J>^gB2 0W 
[0 0 3 2] 1511 ±aBSiJWgP3 OfCiSlAT, Wte 

t>-&m-?-2 1 2 o<7)#fert<ftji<7)ftB-fn»£5j<# 

-^-V- bT&-£>. ST. ^T7?'S 1 (C*3^T±tBU 

i/&toi±m-?-5> 1 2 o&£&m£.&wwuhm-?—9 1 

3 0*K¥^;Uh 1 0 3±(3^fiE$-B-S„ Z<Dtztt>, C 
PU3 1IJ, ROM3 7fr*>&'&z:£\Zl'i?&t>-ttm' : ? 

120 tjis^iii^ttifflv-^ 1 3 0 wep^ffl^- 

Tgf^h 1 0 3±{;i^ta J PftC7)^-^£^j5££-fc!: 

[0033] te^^;uh 1 0 3 ±i,z&j&znfzzn<E>(D 
v-^a. e^;i/h 1 0 3©iii(it^nT^m-fe>+»- 

9 1. 9 2tCJ;0^aiSns afy7*S2) . 

•y-9 1, 9 2(D^W«tC*-^^T, ©]ffllgi5 3 0 «, 
T'S 3) . 
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[0 0 3 4] g|6B. ±8BXxy^S3lC*lt**<Ott 
T?»S. Sf. CPU3 1B, 7^«-tr>it9 1 K«k*a 

S^id^taffl^-^ 130 ottittttft* btcfef^il' h 

1 0 3(D^ffmm^^-^-T^>c ^fleWKfi. 1*3^? 

W«^*S»tfct*0*^>h*t 1, t2, t3, • 

• • *ICRAM3 6rt»wl&*flLT^< P«T 
*¥ff*ra©* , >>hftO^A t 1, At 2, At 
3. • • • httlC#ft3irrKMUTlr> 

<. 

[0 0 3 5] fcii. 9 1 tt— )£»&HitI£W 

cn*3pff HotttHfiHit - * 31 £ fed: OIEStftftM? 

— 2 1 2 0 ft fC^TfcP^irr ±IB^fT3*K 
W^E-^-tMfTbT, CPU3 1I1 fft>1t9 2 
CD&tiBtt^'E.. Y. M, COU-v 5 *. hV— 2 1 2 0 Y. 
120M, 1 2 0 C©Kffll'yX 1 2 0 KIC^} 

m-ftim&mzwm-tz Ut-^s3 2) . 

[0 0 3 6] ^©^WcDA^tbT, KCQl/vXh 
V— y* 12 0 KtC^-r-SYCDUi^T; bV-^ 12 0Y© 

KOfgliM&gBl 2 0 1 K©fcm*>SY©JSlitt 
81351 2 0 1 Y&^tlif SST<75*'7> hScT 1 tCi 

0. ^n<=>CDfH]R8Dky (=V • Tl <&U VIS. 

h 1 0 3 CD^ff jSS (~>X^AXtf-K) 
-To ) £*g>5„ 

[0037] ±misrc£5i,zKtY(Dmmm&fow.\~& 

fiWaui^CH 1/yX hT-^ 1 2 0 K. 12 
0 YteffifBD£^TJgfiK3n&J;'5{rf^$nT^5 
COT. YCOl/vX hv-i7 12 0 YCOKCDl^vy; K- 

* 1 2 0KK*tT3ffl;ftW&m-fn»£ADky<hT£ 
<!:, ADky=D-Dky i LT3fci& e>n-g.„ 

7t*-fe>1^9 2(CJ:^^a7'f >9 2 L±.<D&Ui?X b 
V-*©*liB»«i»2iBIMB©raHdKl, dY 

1. • • • s-tn-^nttR-rs^ttckt), 

[0 0 3 8] Tt£t>*>, #l/yX 1 2 0 K~l 

2 0CI1 fir*m©&«ritt«Tf»]3feaE^|fi]»r-5iJfcM 

■WttSt. &dKL dYl, • 

¥f?fC&D. £©SSl»»«£tS2jBi»f8tt4 5" ©ft 



(6) 

/0 

iS&fcLTX£UTH*fc«>. ^<Dmmy^>9 2 L± 
0#dKl, dYl, • • ©S«U TSaESSTj^CDfi 

[0 0 3 9] Lfc#oT, KCOl^vX hV— ^ 1 2 0 K 
trttTSYCDl^y; 1 2 0 Y©±ii£S7jfa©M 

GD&B-fftSA d k y ii-fSi:. Adky = dKl-d 
Yl (5£l) T**S^t^T#-5. £*5. #dKL 
dY2, • • • ©»£, #l/y7 K-^C^ltlill 

[0 0 4 0] &±<D£ofcmi£ : £%fil££.7&&l3ft\Zi$ 

hv— ^fSJiC^Tfc^lfT Sn, iWc. X^-y7°S3 3 
iz&rtZ&ir'Ol b 1 0 3 ©3£frS«©8E!&<8#&£2pJ 
ItTi. fato'fe. ilEXx-y^S 3 1 Tr^e-^-bfc 
¥fT«ra©«WI5H©SA t i (i = l, 2. 3. •• 

• ) fimmm t c (a«*»**ttir>«^t««-r*¥fr 
^s-^ffi-r-swtwS-r^^. Tfetj-s, tc = p/ 
20 v) tsfc**^:, aasi&^feofctwwr-r*. 

[0 0 4 1] ±i£© «fc 5 tC A t itt. W Wftffil*0!) # 
9>^iiW;RAM3 6rtlC«HH3ntl»5C!)T. ^ 

mmm&^wift&uis&tmm-?-? 1 2 0 com 1 ©a: 

1^-5 t>©<i:#X. 
[0 0 4 2] ±|Bi*fi^[fi)OS#ffi« 
Ka-rSKIBI©iS«*»«^«k»3*liEU, -©ffilE 
30 $nfcMEEPROM3 8CMt5 (Xf^/SS 

5) . stf. z.<Dmmjjm&&i*m\ztstm-rz. 03c 

fe^T, L'v 5 * hY- ^ 12 0 K<DW, 1 filMfB 12 0 1 
KA»e>»2ifitjftlKl 2 0 2K*T©^ttSK^{C*3^Ta 

0K©£A^ i #®©¥fTiH<h (i + 1) #S©¥ff^ 

©ttmisiBiA t i wii t c «fc9*#ttntf, 1 tr 

y?pfc#U A p i = p • I (At i/tc) -1| 
;£ttft<&ffi£ftT^-5<75T, dkl*6Ap i tff ttH 

40 [0043]^©dKl CJtfSijEiCElDT p k 

it. %.<D (5S2) i:*^n^>. 

[0 0 4 4] 

mi] 

Tpk^Api - <St2) 

i=1 

[0 0 4 5] (fcfcU nit. Sg^tdK lCD^ttiKratC 
-5¥fT^A°^— > 13 0 KCOW^ 13 0 1 KCO* 
^CT^O. dCOMtt^ 1 fi^SB 1 2 0 1 KSttffll/T* 
&S2ieil8Kl 2 0 2KSttffi1-**1f©iai, 7t*-fe> 
50 it9 1 tCcfc£¥fT«&l 3 0 1 KCDt$mfI^£*'7> 



^BB¥ 11-231 586 



11 

^^(tciosicf ens. ) 

ra©*§IE»©lgftlTpy &±SE (j£2) iHfltfcbT* 
fe^n-S. Lfc^oT, §l/y7h7-^12 0K, 1 
2 0 Yfcfctt*afle«»«fc.fc9»IEUfc*©*lB* 
»£aS2B*»|SJ0>*U5-'f >9 2 L±(DSg^tSdK 
1' . dYl' f?Z>t. ^nfftdKl' =d K 1 - 
Tpk, dYl' =dYl-Tpytfi;5. ICT, K 
ffll/y'X 12 0 KtC^fSYWUvX hV-? 

12 0 YCD^*^|SlCD*CO^af tl*A d k y * £T 
Si, 

Ad ky ' =dK 1 ' -dY 1 ' 
= (dKl-Tpk) - (dYl-Tpy) 
= (dKl-dYl) - (Tpk-Tpy) 
(5£l) ±0. Adky' =Adky- (Tpk-Tp 
y) 

»{ia-rn*ti> <£&s-f n**^ d k 1 . d y i \z 

[0 0 4 6] KCl/y7 hV-f 1 2 0 KC»m<l5 
M. CCOU-v 5 * hV-7 1 2 0M, 12 0CCD±^4^ 

OM3 8ftlCt&*fl$n&. 13.35. ±ge^*S*|6]<OfiB 

[0 04 7] tts.t)%. &m$£W]8iliim-?—t> 1 3 0 £ 
Ui?&fr1tm-?—i? 1 2 0 LWtr\zm,^)V h 1 0 3 ± 

Jtit>*9 1, 9 2£SJ£ 
^^©IwlCteBKBEISLT^S©-?, ©l/v'Xh?- 

1 3 o fcfeRBfc^mrfeo, rn£^m-r-5;i<ht;:J:D 

[0 0 4 8] LfcidbT, itix. 
jiBxaMftHifflv— * 1 3 O0^ttJ^*(cKS*StiSi 

^LfCct^fcK^^Uh 1 0 3cD«ffi(C*5lt^#tt (# 



(7) 

©ftB-fnS£#.&UTEEPROM3 8rttc*&»-r 

So 

[0 0 4 9] Xf'vT'S 3 3C*5l^T, §l/yX 

io IfnitbTEEPROM3 8 Kt&ifftSnS £ 

£ (Xt7 7"S3 4) . ^<D'&. m5<D7.^v7S 41; 

[0 0 5 0] Tft**,. CPU31H A©ftB-f*l* 
SEEPROM38* Stt*ffl UT(fcB-f niflEfR 3 4 

£2H§u {4B-rn«igp 3 4 «. c©3iiEfi:g-rns 

Cl^^T, #fi©B^-*©B*^£©tefcMitt£ 

tfB|jfeft*l^©HOtt«-rn«^ADr (urn) ©*£■ 
\Z\t. =&H*©ttB*tAD r/d pfl<OB*5)-«»t (d 
20 p (J. B&fflRI. &l7Ll£4 0 0 dpi roltSSTBf 

* <£ -5 iZ * =E U 7 K l/X ^^S-T 

•5 £ tlZfc%>. 

[0051] m&mmmiEzntzmm'T- ?iz&-3%. 

Uytfe&ffiS 0 K~5 0 CT-mytfc K5A4 l K~4 1 
y^S5) . e-fn**«P«l$nfcAR«:7;U*5-|IS 

iMf^iit^fs. «±©{iB-rn«iE$ij 
£ • »jxtaE^iBi<o#*iRjK:*tj-«jt©e«-rns**j& 

(l) ±i2*66©J£SBK:i3if>T«, @6©7o-ft- 
40 h tr^T «t o izuv-Sty-sm-?-? l 2 o ©&fi-f n» 
7t*-fe>iT9 2T^tBL,Tt#erifca«^i!j»©^ 

K^»©^^ofcfdl©U'vX hT-^ro^tB^-^Srfl^ 
[0 0 5 2] Z\<DiM-&\Z\t. m5 0)7,^^-^3 t*5ttS 

cjft*. -r^to^, CPU3 1H 7t*-fe>-y-9 
i {c=tsii«^»j^{±5fflv-^ i 3 o ottai^s*© 

so fe¥^Uh 1 0 3©*fTiiK€: ; e^^--rS (T.'ryZf 
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S 3 1) . 

[0 0 5 31 CPU3 1I1 7t«-fe>-y-9 2<D& 
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